ABSTRACT. A higher dimensional generalization of the classical Bloch theorem depends in an essential way on the "boundedness" of the family of holomorphic mappings considered. In this paper the author considers two types of such "bounded" families and obtains explicit lower bounds of the generalized Bloch constants of these families on the hyperball in the space C" in terms of universal constants which characterize the families.
1. Introduction. The classical Bloch theorem states that if <=# is the family of holomorphic mappings / from the unit disc into the complex plane C such that |/'(0)| = 1, and if b(f) denotes the least upper bound of the radii of all univalent discs that / carries, then the Bloch constant #<=¥) = inf{¿>(/) : / G jf) is positive. In this paper we study higher dimensional generalizations of this theorem and obtain explicit lower bounds for the generalized Bloch constants for various families of holomorphic mappings on the hyperball in terms of some universal constants which characterize the given family. The generalized Koebe constants are among such constants. In any effort to generalize the classical theorem of Bloch (or Koebe) to higher dimensional spaces one must first decide a suitable family of holomorphic (or biholomorphic) mappings to work with. Unlike in the case of one complex variable, the usual normalization (/(0) = 0, \Jj(0)\ = 1) alone is not enough to guarantee the existence of a positive Bloch (or Koebe) constant. More precisely, the mappings: w =/(z) = (nZ|,z2/n) map the unit hyperball in C2 onto the circular domains of the form: n->,|2 + n>2|2< 1, which contains no hyperball of positive radius, see §2 for more details. In other words, the corresponding family <JI in the higher dimensional space C", n > 1, is too vast to expect ß(<=¥) > 0.
In this paper we consider two types of families, <Jf\ and <Jr\x, see §2 for definitions, and obtain explicit lower bounds of the Bloch constants for ^ in §3 and for <Jr\x in §4.
2. Generalized notions of Koebe and Bloch constants. Let D be a bounded homogeneous domain in the space C" which is star-shaped with respect to 0 G D. D is star-shaped with respect to 0 if z G D implies rz E D for 0 < r < 1. We denote Dr = {rz : z E D} and dDr = the boundary of Dr. In We note that (7) k(¿) = ß(j;,0) < ß(j;).
A standard normal family argument shows that k(J¡), and hence ß(S) are positive if the family <S is bounded, see [2, Lemma 3] . On the other hand, a simple example shows that if S is unbounded, then k(£) = 0 and, also, ß(<=H) = 0 for any family <=?■/ of holomorphic mappings which contains S. The following example demonstrates this phenomenon:
Let / : B -» C2, where F c C2, be a sequence of biholomorphic mappings given by f"(z) = (nzx,z2/n) [5] . Clearly, f"(0) = 0 and 7/"(0) = 1. Furthermore, |w,|2/n2 -I-n2|w2|2 < 1 on F. Thus, the image domains/(F) degenerate to the complex plane: tv2 = 0 as n -> oo. Hence, C\"fn(B) contains no hyperball of a positive radius, which clearly implies k(<£) = 0. It is also clear that ß(S) = 0. Hence, by (4), ß(<=V) = 0 if S c ^V. From this remark, the Bloch constant ß{=H) being positive depends on the "boundedness" of the family <Ji.
By Ji(K) we denote the bounded family of univalent holomorphic mappings / : D -^ DK satisfying (5a) and (5b). For this family ¿S(K) we simply let 3. Lower bounds for the Bloch constants of c^. In this section, we determine lower bounds of the Bloch constants on the hyperball relative to the family cJt\ satisfying certain normalization conditions at z = 0.
We begin with the following lemma:
Lemma. Let w = f(z) be a holomorphic mapping defined in a neighborhood of a point t E C into C with Jj(t) 7^ 0. Suppose that Xj = A/z) is the positive square root of the smallest characteristic value of the matrix A*A at t, where A = (df/dz).
Then the following hold: This lemma is a slight improvement over the result obtained by Takahashi [3] . We include here a proof for the sake of completeness.
Proof. Let z and z' be any two points in K and let o be the line segment which joins z and z' in F. Then, by [4, p. 44],
Let f = z' + s(z -z'), and rewrite (2) as follows:
The triangle inequality together with the Schwarz inequality leads tô
Since o is a compact subset of K, for all {En, In particular, if n = 1, inen ßn > 1/12.
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